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NOTICE

This document Is disseminated under the sponsorship
of the U.S. Department of Transportation in the interest of
information exchange. The United States Government
assumes no liability for the contents or use thereof.

The United States Government does not endorse
products or manufacturers. Trade or manufacturers'
names appear herein solely because they are considered
essential to the objective of this report.
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INTRODUCTION

This plan describes the installation of the equipment for low rate
communications via satellite. The equipment includes an antenna, satellite
communications avionics, a data collection computer, and a tape recorder
installed in the Federal Aviation Administration (FAA) Boeing 727 (N-40)
aircraft.

EQUIPMENT

1. Satellite Data Unit (SDU)
2. Radio Frequency Unit (RFU)
3. Aircraft Communications Addressing and Reporting System (ACARS)
4. High Power Amplifier (HPA)
5. ACARS Control Display Unit (CDU)
6. SDU CDU
7. Low Noise Amplifier (LNA)/Diplexer
8. Low Gain Antenna (LGA)
9. High Gain Antenna (HGA)

EQUIPMENT LIST.

Height Weight
SATCOM: (Inches) (Pounds) Power

SDU 7.5 20 115 Vac/400 Hz
RFU 7.5 14 115 Vac/400 Hz
HPA 7.5 15 115 Vac/400 Hz

Data Link:

ACARS 7.5 7 28 Vac
115 Vac/400 Hz

ACARS CDU 4.5 7 115 Vac/400 Hz
5 Vac

Antenna System:

Low Gain Antenna 5.75 3 ---
LNA/Diplexer 2.0 6 115 Vac/400 Hz

Trays:

(4) ARINC 600 --- --- 115 Vac/400 Hz

Note: Hz - hertz
Vac - volts of alternate current
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SDU.

The SDU is capable of sending and receiving at various data rates, This unit
converts ACARS messages for transmission on the radio frequency (RF) link
using satellite protocols and interfaces with the RFU unit.

RFLU.

The RFU receives signals from the SDU at baseband and translates it to the
appropriate RF. It also converts the incoming signal from the LNA baseband.

ACARS.

The ACARS is the interface that handles the reception and processing of data
communications with the aircraft crew.

HPA.

The HPA amplifies RF signals from the RFIJ under control of the SDU. The HPA
is connected through the LNA/Diplexer (DPX) to the antenna and is controlled
to maintain the aircraft Effective Isotropic Radiated Power (EIRP) within
limits. The HPA is a class C nonlinear amplifier which provides a maximum
power output of 60 watts.

CDU.

The CDU receives and sends data to the ACARS unit. This serves as the
input/output (I/O) device for the flight crew.

LNA.

The diplexer and LNA are combined into one unit for installation purposes.
The diplexer unit couples transmit signals from the HPA to the antenna and
couples received signals from the antenna to the LNA unit. The LNA amplifies
the very low level L-band signal from the antenna to compensate for
transmission line losses to the RFU.

INSTALLATION

FIGURE 1: AIRCRAFT LAYOUT.

This view of the equipment will give you an idea where the equipment is
located in the aircraft, although the aircraft floor is designed to move the
equipment any place you may want it. Future flights may contain a high gain
antenna, which will be flush mounted to the top of the fuselage instead atop
the engine nacelle.

FIGURE 2: SYSTEMS OVERVIEW.

This is a closeup view of the components and how they are laid out on the
mounting racks inside the aircraft.
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FIGURE 3: SYSTEAS BLOCK DIAGRAM!.

This is an over all view of the components and how tl' ;ir nt,?r[:a,:'
each other.

FIGURE 4: SATCOM AVIONICS RACK DRAWING.

The test rack that the components are mounted on contziLn th•Ve soe 1"
middle, and bottom. The components are mounted on :he. snei,.es i:i ......

can quickly be removed if necessary.

FIGURE 5: SATCOM WIRING PRINTS.

Contains over all wiring of complete circuits.
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COLLINJS AIR TRANSPORT AVIONICS
COMPONENT MAINTENANCE MANUAL with IPL.

HPA-900 High Power Amplifier
PART NO 622-8850-001

+ +0+ 4.P1IA wMTICLV A
TpIB WMLI.1C7 9

TWIC 429 kPA- SOU A

TP1T 429 I0'A-$04J 8

TPSA muUt , A

W P38 WUu T '

A8CDEFGHJ TPXC MUTE 2A

5000000000 0

50 000 00 05O
700000 040000 -7 0

ABCDEFGHJ IpSO Sol C

100:00000001
50000000000

0 000000000 &dPCl RF OUTPOUrT
7000000000007

ABCDEFGHJ 1UP1A RS-232 RCY

uiplO RS-2,32 )2dT

MPIO RS-232 UO'4 DIA81

BPI 115 V AC Al

~'QSPU7 115 V AC NEVT

+ ~ 2 L 4Bps CHAS.Ss GM~

04 0 2 0,

0 106 so

L+ + 4l +

Rear Connector pin Functions &-68O

FIGURE 5. SATCOM WIRING PRINTS (SHEET 1 OF 8)
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COLLINS AIR TRANSPORT AVIONICS
COMPONENT MAINTENANCE MANUAL with IPL

RFU-900 Radio Frequency Unit
PART NO 622-8849-001

0 0

o 000
2 @000000O003 O@00000000O

0 0000000000
5 00000V0000

* 00000000
7 0oo, oooogoo

ASCOCFrGHJK

I"*0000000000 Vi001 (MP)
0000000000

4 0000000000
5 000090o 0000
6 0000000000
7 0000000000

o 0

04 2 v BOTTOM (SP)

006 0 0

0.3 
2

NOTES:

(D DARK(ENED SECTION OF CONNECTOR KE.YWAYt INDICATES CLOSED PORTION.

()CONNECTOR CANNON PART NUM~BER SKAD2'-M511,4OI-FO (COWNS PART NUUBER $59-2004-010) MATES
WITH CANNON PART NUMBER 9KAO2-V1S5M-30I-FO (COLLINS PART NUMBER 850-.3400-010).

O FOR PIN FUNCTION INFORMATION REFER TO CHASSIS INTERCONNECT oRA~A1G im DilE TESTING AND FAULT?
ISOLATION SECTION.

G TOOUNC INFORMATION: SIZE 22 REAR REMOVABLE CONTACT USE INIS/'EXI OET-22 (CPH 371-8443-020),
SIZE 20 USE INS/IEXTR CIET-20HDL (CPN 371-8445-040). SIZE 12 INS/"KT CET-112-4 (CPN .371-84-45-XXX).
ORIMP TOOL, CONTACTS SHALL BE CRIMPED USING CPN 359-81O1--XXX FOR MS22520/I-XX. AND CRN
359-61O2-X)XX FOR MS22520/2-XX.

CONTACT HAND TOOL. HAND TOOL STR~IP
SIZE -PART NUMBER POSITIONER PART NUU8ER LENGTH4

22 U22520/2-01 M22520/2-23 .130 .100
20 M22520/2-01 M27202/2-09 '157 .147
Q2 42252S0/2-01 U22520/1l-11 270 230

Rear Connector Pin Functions

FIGURE 5. SATCOM WIRING PRINTS (SHEET 2 OF 8)
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SATCOPI DATA RACK

"IL5/D)ME Conn Av'iornc Rackk
Data Rack ConnectorAinCSRk
22-55SY 2121-5 5 Y

AC ARS

429 a d 0~d-- TP7G
429 b e __________ e T7
sh ie cld 9 lf-
429( a Li e_ _ _ _ _ _ _

shield k 5' kh#9e P2C)

4'~ a v Lu~ S______ N e 2?

42 w w P2
sh)i elId x x SP 2 E

r y Lec y TP I3D
ACARS Z TPI3EL

CUAA rlomAA T P 3
BB vzd-BB TP I 3&

R5-232
X cc ~~cc pIAI

XDD DDT

swi MPI iE

SW3 peI~-

S5W

FIGURE 5. SATCOM WIRING PRINTS (SHEET 4 OF 8)



SATCOM / DATA RACK

Signal MLS/DME- Conn AvioniC Pack Avionics •aýCK
-- Data Pack Connector

22-55SY 22 -55SY
ACA•S

429 a d d TSTG
429 b __ e _--_,_

shield gg 
/ne_ _

429 a h __ _ _ _ _

429 b_ _ _ _ ___

shield k k r4__ _ _ _

429 a v __ _._---_OUT4 '.
42 9  b w "IV _ _ _ _ _ _ _-

shield x x _ _ _e_ _

y y
z zE

ACARS AA AA Tp '3F
CDU BB BB TPi3G

acars 429a FF FF h•pI5G
gen 429b GG GG 5P •H
output shield HH HH

PS-232

Px DD
comrýn&r E E

ADS Conn _Ay)on1C Rack

Data Rack Conrector
?2'-55SY

SDU D __ _ _ _ _ _ _

CDU B ___._-___

A

FIGURE 5. SATCON WIRING PRINTS (SHEET 5 OF 8)
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DATA RACK INTERNAL WIRING

Cnrd Cage• J-o MLS/DME Conn-
Dara Rack

MLS/DME Board 
22-55D Y

22-55P
p B7 - 4>9 a a .

n 68 -e 42__,,

m B69 g ,e
k 611 n ____ _____

_ _ _ _ _ _ B12 __ _ __ _ _ __.___ _. ... .

k_ _ 6313 k - n

b L8 - V 429 a

a L9 w 429

Z L I0 x

ACARS CDU
MS -31 12E20-41P

j LI y_-_

H L2 z ACAPS_

T L3 AA CDU

U L4 BB

A I 15VAC A
B C, ýz v A - c , ;

SDU CDU

H L17 D
H L16 C ___ ___ ___

T L_1_5_ E _

U L14 A

P5-232
25 D

3
2 L6 DD

L7 LE7

FIGURE 5. SATCOM WIRING PRINTS (SHEET 6 OF 8)
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ADS RACK N40 CABLE

.LGNAL ADS RACK N-40 jUNCTION PANEL

LNA MS 3126E12-0CPX

On/Off B B

B~te H H

Shield C C

I15VAC hot F F

I l5VAC cold E
run A ,A

Shield G

FIGURE 5. SATCOM WIRING PRINTS (SHEET 7 OF 8)
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Kennedy Tape Deck Wiring

Card Cage Kennedy

A -------------------- 10

B---------------------- 11

C -------------------- 12

D -------------------- 13

E -------------------- 14

F -------------------- 15

G -------------------- 16

H -------------------- 17

J -------------------- 6

K -------------------- 7

L -------------------- 8

N -------------------- 18

P -------------------- 5

R -------------------- I

S -------------------- 2

T ---------------------

V -------------------- 21

W -------------------- 25

X -------------------- 30

Y -------------------- 35

FIGURE 5. SATCOM WIRING PRINTS (SHEET 8 OF 8)
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